Structural arrangement of the proteinase binding sites in human alpha 2-macroglobulin.
Using singlet-singlet energy transfer measurements with labeled-chymotrypsin-alpha 2-macroglobulin complexes, we find that the two proteinase binding sites of alpha 2-macroglobulin are separated from each other by 44 A. The free thiol groups generated upon reaction of alpha 2-macroglobulin with trypsin or chymotrypsin react with thiopropyl Sepharose, indicating that they are located at the surface of the complexes. Singlet-singlet energy transfer experiments from labeled proteinases to labeled thiols of alpha 2-macroglobulin show that the thiol groups are in close contact with the proteinase molecules whether the latter are covalently or noncovalently bound to alpha 2-macroglobulin. In addition, they are remote from the association interface between the Mr = 360,000 halves of alpha 2-macroglobulin. Using the same approach we demonstrate that the active sites of chymotrypsin molecules are separated by a distance of at least 20 A from the thiols group of each alpha 2-macroglobulin subunit.